13.4  Road gradient analysis planning.  Your supervisor is interested in knowing the average slope gradients of a set of roads within your organization’s management area.  She has asked you for a one-page description of how this might be accomplished in GIS.  Prepare a report for her that describes the necessary GIS databases, potential techniques, and considerations that would be involved in using GIS for this purpose.

Two databases will be necessary to determine road slope gradients: a database representing roads and a database of topography, such as a DEM. Typically, a roads database would be represented by a vector database whereas the DEM would be stored in a raster format.

Several approaches are possible. The first would be to derive a slope database from the DEM, and to use the slope and roads databases to return road slopes. The output from this process, however, would probably produce slope values that were influenced by DEM raster cells that are adjacent to the actual roads. This would result in inflated slope values for the roads.

A better approach would be to use a process similar to that described on page 204 for streams (and outlined in Figure 13.11). This preferred approach would reduce the DEM to only those raster cells that are coincident with the road locations. This could be accomplished through a raster overlay process, once the roads vector database was converted into a raster format. This would add “no data” values to all DEM cells that were not coincident with the roads in an output database. A slope command could then be performed on the output database to return road gradients.      

Regardless of the approach chosen, a primary consideration will be the DEM resolution.  The finer the DEM resolution, the more reliable this database will be for determining gradients of discrete vector features, such as a stream or road.

